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(54) PROJECTION TYPE LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To correct the tints of projected images according to 
the brightness and tints of peripheral light and to well maintain color reproducibility 
by forming the luminance and color information on the peripheral of the device from 
the peripheral light and correcting the tints of the projected image in accordance 
with this information. 

SOLUTION: An external photometer 1 detects the peripheral light of a liquid crystal 
projector and forms the luminance and color information on the peripheral of the 
liquid crystal projector from the peripheral light. This photometric signals Rm, Gm, 
Bm are inputted via A/D converters 2 to 4 to an image quality improvement 
processing section 5. This image quality improvement processing section 5 
discretely corrects the inputted digital video signals R, G, B in accordance with the 
photometric signals Rm, Gm, Bm and outputs the corrected video signals R\ G\ B' to 

D/A converters 6 to 8. The video signals R\ G\ B' are converted to analog signals which are respectively inputted 
to drive circuits 9 to 11. These drive circuits 9 to 1 1 convert the inputted video signals to the levels meeting the 
specifications of liquid crystal panels and respectively drive the liquid crystal panels 12 to 14. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the projection mold liquid crystal display which projects on a screen the projection image by 
which is made to carry out incidence of the light by which outgoing radiation is carried out from the light 
source for liquid crystal to a liquid crystal light valve, and outgoing radiation is carried out from the 
image formation side of this liquid crystal light valve The projection mold liquid crystal display 
characterized by having an external photometry means to detect the ambient light of a projection mold 
liquid crystal display, and to generate the brightness and color information on the equipment 
circumference from this ambient light, and an image quality improvement means to amend the tint of 
said projection image based on said brightness and color information. 

[Claim 2] The projection mold liquid crystal display according to claim 1 characterized by for said image 
quality improvement means computing a surrounding relative color temperature from said brightness and 
color information, and amending the tint of said projection image based on this relative color 
temperature. 

[Claim 3] The projection mold liquid crystal display according to claim 1 characterized by having a 
lighting means by which said external photometry means improves lightning to a wide angle in equipment 
ambient light, and weakens lighting directivity. 

[Claim 4] The projection mold liquid crystal display according to claim 1 or 2 with which said image 
quality improvement means is characterized by computing the psychological-measurement lightness of 
equal perceived color space from said brightness and color information, and changing the degree of tint 
amendment of said projection image based on this psychological-measurement lightness. 
[Claim 5] The projection mold liquid crystal display according to claim 1 characterized by for said image 
quality improvement means changing said brightness and color information into the psychological- 
measurement lightness and the chromaticity coordinate of equal perceived color space, and amending 
the tint of said projection image based on this psychological-measurement lightness and chromaticity 
coordinate. 

[Claim 6] The projection mold liquid crystal display according to claim 1 with which said external 
photometry means is characterized by having an extinction means to drop the quantity of light of the 
equipment ambient light which carries out incidence. 

[Claim 7] Said external photometry means outputs the brightness and color information on the 
equipment circumference for every specific time amount. A difference with the brightness and color 
information that said image quality improvement means was inputted as the brightness and color 
information that it was inputted from said external photometry means just before that Based on the 
brightness and color information that it was inputted when larger than the 1 st specific value, the tint 
correction value of said projection image is updated. When smaller [ than the 1st specific value ] and the 
tint amendment which does not update correction value and does not update correction value further 
continues more than the count of specification The difference of the brightness when finally updating 
correction value and color information, and the brightness and color information that it was inputted The 
projection mold liquid crystal display according to claim 1 characterized by updating correction value 
based on the brightness and color information that it was inputted when larger than the 2nd specific 
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value, and not updating correction value if smaller than the 2nd specific value. 

[Claim 8] The projection mold liquid crystal display according to claim 1 with which said image-quality 
improvement means is characterized by to measure the accumulation time of said light source for liquid 
crystal, and to ask for the current brightness of said light source for liquid crystal according to the 
accumulation time-brightness property of the typical light source for liquid crystal from this 
accumulation time, and to ask for the brightness of the equipment circumference from said brightness 
and color information, and to change the degree of tint amendment based on the brightness of said light 
source for liquid crystal, and the brightness of said equipment circumference. 

[Claim 9] Said external photometry means is what outputs the brightness and color information on the 
equipment circumference for every specific time amount. Carry out sequential record of said brightness 
and the color information, and it has further the storage means of the FIFO mold eliminated from the 
information recorded in ancient times. The projection mold liquid crystal display according to claim 1 
characterized by for said image quality improvement means computing the average of the brightness 
memorized by said storage means and color information, and amending the tint of said projection image 
based on this average. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the projection mold liquid crystal display which projects 
on a screen the projection image by which is made to carry out incidence of the light by which outgoing 
radiation is carried out from the light source for liquid crystal to a liquid crystal light valve, and outgoing 
radiation is carried out from the image formation side of this liquid crystal light valve. 
[0002] 

[Description of the Prior Art] The external photometer 19 which detects ambient light is formed, and the 
conventional liquid crystal projector (projection mold liquid crystal display) was equipped with the 
function to change the color temperature of a projection image by the case where it is bright in the 
circumference, and the case of being dark, based on the brightness information of the ambient light 
outputted from this external photometer 19, as shown in drawing 9 . This originates in a bright location 
differing in human being's relative luminous efficiency from a dark location, as shown in drawing 10 . In 
drawing 10 , the relative luminous efficiency (relative luminous efficiency of photopic vision) in a bright 
location is equivalent to V (lambda), and the relative luminous efficiency (relative luminous efficiency of 
scotopic vision) in a dark location is equivalent to V (lambda). In a dark location, human being's vision 
property becomes sensitive with short wavelength so that clearly also from drawing 10 . On the contrary, 
in a bright location, human beings vision property becomes sensitive on long wavelength. Therefore, the 
color reproduction nature of a projection image can be maintained by amending so that the color 
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temperature of a projection image may be raised, so that the circumference becomes bright. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional liquid crystal 
projector, since the difference in the tint of ambient light was not detected, color correction of the 
projection image in the location where the light source of various colors, such as the bottom of the 
illumination light of a different color temperature from Japan, such as the West, the display hall, and a 
concert, is used was not able to be carried out enough. 

[0004] Since the brightness of a projection image was not enough, the liquid crystal projector has used 
the interior of a room before, having made it dark. However, the projection image of a liquid crystal 
projector becomes bright as compared with a former thing, and has been equal to practical use enough 
also under the usual lighting in recent years. Under use by the announcement of a meeting, a society, 
etc., illumination light of the above brightness is actually desired to some extent during liquid crystal 
projector use from the need of taking a memorandum. Therefore, if it is before, the effect of the 
projection image on the illumination light without the need of caring will become strong. 
[0005] As illumination light, although a fluorescent lamp with a comparatively high color temperature is 
liked in Japan, the low lighting of a color temperature is liked comparatively in Europe and America. Such 
a color temperature of the illumination light also affects the color reproduction nature of a projection 
image. 

[0006] Moreover, although how whose color is visible in change of some illumination light does not 
usually change since there is a property of chromatic adaptation, and light adaptation and dark 
adaptation in human being's eyes, at the show and the concert hall where the liquid crystal projector will 
be used, the lighting of a different tint from the lighting usually used is used in many cases, a projection 
image is also affected and color-reproduction nature is spoiled under the illumination light of the tint 
[ white light ] shifted. 

[0007] It is made in order that this invention may solve the above conventional troubles, and the tint of 
a projection image is amended according to the brightness and the tint of ambient light, and it aims at 
offering the projection mold liquid crystal display which can maintain color reproduction nature. 
[0008] 

[Means for Solving the Problem] The projection mold liquid crystal display applied to invention of claim 1 
of this invention in order to attain the above-mentioned purpose In the projection mold liquid crystal 
display which projects on a screen the projection image by which is made to carry out incidence of the 
light by which outgoing radiation is carried out from the light source for liquid crystal to a liquid crystal 
light valve, and outgoing radiation is carried out from the image formation side of this liquid crystal light 
valve The ambient light of a projection mold liquid crystal display is detected, and it has an external 
photometry means to output the brightness and color information on the equipment circumference, and 
an image quality improvement means to amend the tint of said projection image based on said brightness 
and color information. 

[0009] In the projection mold liquid crystal display of claim 1, said image quality improvement means 
computes a surrounding relative color temperature from said brightness and color information, and the 
projection mold liquid crystal display concerning invention of claim 2 amends the tint of said projection 
image based on this relative color temperature. 

[0010] It has a lighting means by which said external photometry means improves lightning to a wide 
angle in equipment ambient light, and the projection mold liquid crystal display concerning invention of 
claim 3 weakens lighting directivity in the projection mold liquid crystal display of claim 1. 
[0011] In the projection mold liquid crystal display of claims 1 or 2, said image quality improvement 
means computes the psychological-measurement lightness of equal perceived color space from said 
brightness and color information, and the projection mold liquid crystal display concerning invention of 
claim 4 changes the degree of tint amendment of said projection image based on this psychological- 
measurement lightness. 
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[0012] The projection mold liquid crystal display concerning invention of claim 5 changes said brightness 
and color information into the psychological-measurement lightness and the chromaticity coordinate of 
equal perceived color space in the projection mold liquid crystal display of claim 1, and said image quality 
improvement means amends the tint of said projection image based on this psychological-measurement 
lightness and chromaticity coordinate. 

[0013] The projection mold liquid crystal display concerning invention of claim 6 has an extinction means 
to drop the quantity of light of the equipment ambient light in which said external photometry means 
carries out incidence, in the projection mold liquid crystal display of claim 1. 

[0014] The projection mold liquid crystal display concerning invention of claim 7 In the projection mold 
liquid crystal display of claim 1, said external photometry means outputs the brightness and color 
information on the equipment circumference for every specific time amount. A difference with the 
brightness and color information that said image quality improvement means was inputted as the 
brightness and color information that it was inputted from said external photometry means just before 
that Based on the brightness and color information that it was inputted when larger than the 1st specific 
value, the tint correction value of said projection image is updated. When smaller [ than the 1 st specific 
value ] and the tint amendment which does not update correction value and does not update correction 
value further continues more than the count of specification Correction value is updated based on the 
brightness and color information that it was inputted when larger than the 2nd specific value, and if a 
difference with the brightness and color information that the brightness when finally updating correction 
value and color information were inputted is smaller than the 2nd specific value, it will not update 
correction value. 

[0015] The projection mold liquid crystal display concerning invention of claim 8 In the projection mold 
liquid crystal display of claim 1, said image quality improvement means measures the accumulation time 
of said light source for liquid crystal. According to the accumulation time-brightness property of the 
typical light source for liquid crystal, it asks for the current brightness of said light source for liquid 
crystal from this accumulation time. Moreover, it asks for the brightness of the equipment 
circumference from said brightness and color information, and the degree of tint amendment is changed 
based on the brightness of said light source for liquid crystal, and the brightness of said equipment 
circumference. 

[0016] The projection mold liquid crystal display concerning invention of claim 9 It is that to which said 
external photometry means outputs the brightness and color information on the equipment 
circumference for every specific time amount in the projection mold liquid crystal display of claim 1. 
Carry out sequential record of said brightness and the color information, and it has further the storage 
means of the FIFO mold eliminated from the information recorded in ancient times. Said image quality 
improvement means computes the average of the brightness memorized by said storage means and 
color information, and amends the tint of said projection image based on this average. 
[0017] 

[Embodiment of the Invention] Gestalt 1. drawing 1 of operation is the block circuit diagram showing the 
liquid crystal projector of the gestalt 1 of operation of this invention. In drawing 1 , the liquid crystal 
projector of the gestalt 1 of operation is equipped with the external photometer 1, A/D converters 2, 3, 
and 4, the image quality improvement processing section 5, D/A converters 6-8, the drive circuits 9, 10, 
and 1 1, the liquid crystal panel 12 for red images, the liquid crystal panel 13 for green images, and the 
liquid crystal panel 14 for blue images. Liquid crystal panels 12-14 constitute the liquid crystal light 
valve for red images, the liquid crystal light valve for green images, and the liquid crystal light valve for 
blue images, respectively, moreover, lamps with which the liquid crystal projector of the gestalt 1 of 
operation serves as the light source for liquid crystal although not illustrated, such as metal halide and a 
xenon, and a spectrum — it has a /incident light study means, the video-signal processing section, etc. 
[0018] the above-mentioned spectrum — a /projection optical means carries out the spectrum of the 
light from a lamp to red light, green light, and blue glow, carries out incidence to liquid crystal panels 12- 
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14, respectively, and carries out the expansion superposition of the red image from the image formation 
side of liquid crystal panels 12-14, a green image, and the blue image as a color picture on a screen. 
Moreover, the above-mentioned video-signal processing section performs various signal processing, 
such as A/D-conversion processing, pixel transform processing according to the number of pixels of 
liquid crystal panels 12-14, superposition processing of a menu image, and enlarging-or-contracting 
processing, to the video signal inputted from the external source of an input signal, and changes the 
above-mentioned input video signal into it at the red video signal R, the digital green video signal G, and 
the digital blue video signal B. 

[0019] The external photometer 1 detects the ambient light of a liquid crystal projector, and generates 
the brightness and color information on the liquid crystal projector circumference from this ambient light. 
This external photometer 1 is an exclusive device which has the photo detector which carries out the 
spectrum of the ambient light to two or more color components, and receives light, and is changed into 
the photometry signal Rm corresponding to the red component of the ambient light which received light, 
the photometry signal Gm corresponding to a green component, and the photometry signal Bm 
corresponding to a blue component. These photometry signals Rm, Gm, and Bm are signals used as the 
brightness of the equipment circumference, and color information, and are inputted into the image 
improvement section 5 through A/D converters 2-4. 

[0020] The above-mentioned photo detector is the configuration of having attached the color filter in 
for example, the MOS mold image pickup device or the CCD mold image pickup device. This photo 
detector is good what has low resolution (what has a few pixel number). Moreover, the photometry 
signals Rm, Gm, and Bm should just be signals corresponding to the light which integrated with the color 
component received by each pixel of a photo detector, respectively. In addition, the external photometer 
1 may output the photometry signal Y corresponding to a television system, R-Y, B-Y, and the 
photometry signals X, Y, and Z corresponding to a XYZ color space. Moreover, with the gestalt 1 of this 
operation, the photometry signals Rm, Gm, and Bm may show the ratio of each component of red, green, 
and blue that what is necessary is just the tint information on the ambient light which received light. 
[0021] The image quality improvement processing section 5 amends the tint of the projection image by 
liquid crystal panels 12-14 based on the brightness and tint information on surrounding which are 
outputted from the external photometer 1 . that is, the image quality improvement processing section 5 
amends the gain of the inputted digital video signals R, G, and B according to an individual based on the 
photometry signals Rm, Gm, and Bm, and outputs this amended video signal (video-signal R\ G f , and B - 

- ') to D/A converters 6-8. 

[0022] Next, actuation is explained. The digital video signals R, G, and B outputted from the above- 
mentioned picture signal processing section are inputted into the image quality improvement processing 
section 5. Moreover, the photometry signals Rm, Gm, and Bm of the analog outputted from the external 
photometer 1 are changed into digital data by A/D converters 2-4, and are inputted into the image 
quality improvement processing section 5. 

[0023] image quality — an improvement — processing — the section — five — amending — having had 

— a video signal — R — ' — G — ' — B — ' — a D/A converter — six - eight — an analog signal — 
changing — having — a liquid crystal panel — 12-14 — driving — making — a drive — a circuit — 
nine - 1 1 — respectively — inputting — having . The drive circuits 9-1 1 change the inputted video 
signal into the level corresponding to the specification of a liquid crystal panel, and drive liquid crystal 
panels 12-14 with this video signal that carried out the level conversion, respectively. 

[0024] In the image quality improvement processing section 5, the photometry signals Rm, Gm, and Bm 
by the external photometer 1 are changed into the chromaticity coordinate x of a XYZ color space, and 
y and z (x+y+z=1), it asks for the correlated color temperature of equipment ambient light from this 
chromaticity coordinate x, and y and z, and the correction value of video signals R, G, and B is decided 
according to the correlated color temperature of this equipment ambient light. Below, an example of the 
tint amendment processing by the image quality improvement processing section 5 is explained. 
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[0025] First, X of a XYZ color space, Y, and Z value are calculated by the operation of formula (1) - (3) 
from the photometry signals Rm, Gm, and Bm of NTSC system, and a chromaticity coordinate x f and y 
and z are calculated by formula (4) - (6) from this X and Y, and Z value. 
X=0.6069R+0.1739G+0.20Q9B (1) 
Y=0.2991R+0.5870G+0.1139B (2) 
Z=0.0000R+0.0660G+1 .1 1 69B (3) 
x=X/(X+Y+Z) (4) 
y=Y/(X+Y+Z) (5) 
z=Z/(X+Y+Z) (6) 

[0026] Next, it asks for the correlated color temperature of equipment ambient light from a chromaticity 
coordinate x and y. Drawing 2 is the black-body-radiation locus (thick wire in drawing) and the degree 
line of isothermal (thin line in drawing) on xy chromaticity diagram. Correlated color temperature is a 
color temperature called for from the degree line of isothermal it is supposed that it is the same color 
temperature as the color temperature on a black-body-radiation locus. Here, correlated color 
temperature of the range to x= 0.15 to 0.65 and y=0. 15-0.50 is used as the table, and it asks for 
correlated color temperature from a chromaticity coordinate x and y on this table. 
[0027] Next, based on the correlated color temperature of the above-mentioned equipment ambient 
light, the correction factors RC, GC, and BC of video signals R, G, and B which amend the tint of a 
projection image are decided, this — a correction factor — RC — GC — BC — a video signal — R — 
G — B — respectively — taking an advantage — things — amendment — the back — a video signal — 
R — ' — G — F — B — ' — obtaining . amendment makes correlated color temperature of the CIE 
standard light C (x= 0.3101, y= 0.3163, correlated color temperature 6770 [K]) which is the reference 
white of NTSC system a criteria color temperature, and the gain of video signals R, G, and B is made to 
fluctuate so that the correlated color temperature of a projection image may become low (a projection 
image becomes reddish — as), when the correlated color temperature of equipment ambient light is 
higher than a criteria color temperature (equipment ambient light is more bluish than a reference white) 
on the contrary, the gain of video signals R, G, and B is made to fluctuate so that the correlated color 
temperature of a projection image may become high (a projection image becomes bluish — as), when 
the correlated color temperature of equipment ambient light is lower than a reference white (equipment 
ambient light is more reddish than a reference white) In addition, although correlated color temperature 
of the CIE standard light C is made into the criteria color temperature, the correlated color temperature 
of the CIE standard light D65 (x= 0.3127, y= 0.3290, correlated color temperature 6500 [K]) adopted as 
the Hi-Vision method may be used here. 

[0028] Thus, according to the gestalt 1 of operation, in the external photometer 1, detect the ambient 
light of a liquid crystal projector, generate the brightness and color information on surrounding, and it 
sets in the image quality improvement processing section 5. By amending the tint of a projection image 
based on the brightness and color information on surrounding which were outputted from the external 
photometer 1, even if the brightness and the tint of the liquid crystal projector circumference change, it 
becomes possible to keep the color reproduction nature of a projection image good. 
[0029] The configuration of the liquid crystal projector by the gestalt 2 of operation of gestalt 2. this 
invention of operation is the same as that of drawing 1 . However, in the liquid crystal projector of the 
gestalt 2 of this operation, the internal configurations of the external photometer 1 differ in the gestalt 1 
of the above-mentioned implementation. 

[0030] If the lighting directivity of an external photometer is strong, in order to be strongly influenced of 
the source of ambient light of the specific direction, a detection error becomes large with a fitting 
location. This problem is solved with the gestalt 2 of this operation. 

[0031] Drawing 3 is the block diagram of the external photometer in the liquid crystal projector of the 
gestalt 2 of operation of this invention. In drawing 3 , the external photometer 1 has a lens 15 and a 
photo detector 1 6. 
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[0032] A lens 15 is a wide angle lens like the fish-eye lens for improving lightning to a wide angle in 
ambient light, and weakening the lighting directivity of the external photometer 1. Being strongly 
influenced with this wide angle lens 15 of sources of ambient light, such as fluorescence located in the 
specific direction, is lost, and the detection error by the fitting location can be made small. Moreover, a 
lens 15 does not need to make the light-receiving side of a photo detector 16 carry out the focus of the 
ambient light which improved lightning. Since sources of ambient light, such as fluorescence, do not 
carry out [ the way which carried out incidence of the ambient light defocused in the light-receiving side 
of a photo detector 16 ] image formation on the specific pixel of a photo detector 16, the dynamic range 
of a photo detector is effectively utilizable. In addition, a photo detector 16 is easy to be the same as 
the photo detector used for the external photometer of the gestalt 1 of the above-mentioned 
implementation. Moreover, the photometry signals Rm, Gm, and Bm which the external photometer 1 
outputs may show the ratio of each component of red, green, and blue also with the gestalt 2 of this 
operation that what is necessary is just the tint information on the ambient light which received light. 
[0033] Thus, since it can avoid being strongly influenced [ which is located in the specific direction by 
having formed the lens 15 for weakening directivity to the external photometer 1 ] of the source of 
ambient light according to the gestalt 2 of operation, it becomes possible to make small the detection 
error by the fitting location of the external photometer 1. 

[0034] The configuration of the liquid crystal projector of the gestalt 3 of operation of gestalt 3. this 
invention of operation is the same as that of drawing 1 . However, in the liquid crystal projector of the 
gestalt 3 of this operation, signal processing in the image quality improvement processing section 5 
differs from the gestalt 1 of the above-mentioned implementation. 

[0035] When dark enough in the circumference, the effect which ambient light has on a projection image 
can be disregarded. The effect which ambient light has on a projection image becomes strong as the 
circumference becomes bright. When it becomes more than brightness with the circumference, the 
effect which ambient light has on a projection image becomes strong too much, and it becomes 
impossible and to be unable to amend the tint of a projection image. In order to improve this, with the 
gestalt 3 of this operation, the degree of tint amendment of a projection image is strengthened within 
the limits of surrounding brightness with effective tint amendment of a projection image, so that the 
circumference becomes bright. 

[0036] Moreover, there is non-line type relation to the brightness which human being's eyes sense to 
the increment in the actual amount of ambient light. Then, psychological-measurement lightness L* 
which shows the brightness which human being's eyes sense with the gestalt 3 of this operation 
although the degree of tint amendment of a projection image is decided It uses. Psychological- 
measurement lightness L* CIE (Commission Internationale de TEclariage) is one parameter of the L* a* 
b* equal perceived color space advised in 1976, and is proportional to the 1-/cube of the quantity of 
light. That is, psychological-measurement lightness L* If it depends, the brightness which human being's 
eyes sense is proportional to the 1-/cube of the amount of ambient light. 

[0037] The image quality improvement processing section 5 is psychological-measurement lightness L* 
of above-mentioned brightness and tint information to the circumference while amending the tint of a 
projection image based on the brightness and color information on surrounding which are outputted from 
the external photometer 1. It computes and is this psychological-measurement lightness L*. It is based 
and the degree of tint amendment of a projection image is changed. That is, the image quality 
improvement processing section 5 amends the gain of video signals R, G, and B according to an 
individual based on R, G t and B photometry signal like the gestalt 1 of the above-mentioned 
implementation, the gain of the video signals R, G, and B by which gain amendment was carried out 
according to this individual — psychological-measurement lightness L* It is based, and amends in 
common and this amended video signal (video-signal R', G\ and B — ') is outputted to D/A converters 
6-8. 

[0038] In the image quality improvement processing section 5, the individual correction factors RC, GC, 
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and BC of video signals R, G, and B are decided tike the gestalt 1 of the above-mentioned 
implementation from Rm of the photometry signal by the external photometer 1, Gm, and Bm value. 
Moreover, R of the above-mentioned photometry signal, G, and B value are changed into Y value of a 
XYZ color space, psychological-measurement lightness L* is calculated from this Y value, and the 
common correction factor of video signals R f G, and B is decided according to this psychological- 
measurement lightness L*. And the individual correction factors RC, GC, and BC and a common 
correction factor amend video signals R f G, and B. Below, an example of the tint amendment processing 
by the image quality improvement processing section 5 is explained. 

[0039] First, psychological-measurement lightness [ from the photometry signals Rm, Gm, and Bm of 
NTSC system ] L* It asks. They are the photometry signals Rm, Gm, and Bm of NTSC system CIE 1976 
L* a* b* Parameter L* of equal perceived color space, a*, and b* X of the photometry signals Rm, Gm, 
and Bm by said formula (1) - (3) in order to change, Y, Z value, the tristimulus values X0 of the CIE 
standard source C which is the reference white of NTSC system, Y0, and Z0 It uses. The tristimulus 
values X0 of standard source C, Y0, and Z0 Y0 It standardizes with 100 and is used. Y0 The tristimulus 
values X0 when standardizing, Y0, and Z0 It becomes like (7) - (9) type. 
X0 =98.072 (7) 
Y0 =100.000 (8) 
Z0 =118.225 (9) 

Psychological-measurement lightness L* It asks by (10) and (11) types using above Y and Y0 (= 100). 
L* =1 16 x(Y/Y0)1/3-16 : Y/Y 0 > 0.008856 (10) 
L* =903.29x (Y/Y0) : Y/Y 0<=0.008856 (11) 

In addition, psychological-measurement lightness lightness L* Output L* to Inputs Rm, Gm, and Bm You 
may ask by the three-dimensions table and straight-line approximation. 

[0040] Next, above-mentioned psychological-measurement lightness L* It asks for the common 
correction factor VC using the specific values L1 and L2 (> L1) set up beforehand. Psychological- 
measurement lightness L* It is **********L* when it is between the specific values L1 and L2. The 
common correction factor VC is increased according to magnitude. That is, it is referred to as VC= (L*- 
L1) / L1. Moreover, psychological-measurement lightness L* In being smaller than the specific value L1, 
the circumference judges that it is dark enough and does not carry out tint amendment processing. That 
is, it is referred to as VC=RC=GC=BC=1 to the common correction factor VC and the individual 
correction factors RC, GC, and BC. Moreover, psychological-measurement lightness L* It judges that it 
is too bright in the circumference when larger than the specific value L2, and is surrounding 
psychological-measurement lightness L*. It asks for the common correction factor VC as a specific 
value L2. That is, it is referred to as VC= (L2-L1) / LI. 

[0041] Next, video signals R, G, and B are amended using the individual correction factors RC, GC, and 
BC for which it asked like the above-mentioned coefficient of coincidence VC and the gestalt 1 of the 
above-mentioned implementation, amendment — the back — a video signal — R — ' — G — ' — B — 
' — a formula — ( — 12 — ) - ( — 14 — ) — obtaining — having . 
R'=RxRCxVC (12) 
G-GxGCxVC (13) 
B-BxBCxVC (14) 

thus , since the psychological measurement lightness which be in agreement with human being vision 
property be compute and it be made to change the degree of the color correction of a projection signal 
from the brightness and color information on the circumference outputted from the external photometer 
1 in the image quality improvement processing section 5 based on this psychological measurement 
lightness according to the gestalt 3 of operation , it become possible to realize color correction suitable 
for human being vision property . 

[0042] The configuration of the liquid crystal projector by the gestalt 4 of operation of gestalt 4. this 
invention of operation is the same as that of drawing 1 . However, in the liquid crystal projector of the 
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gestalt 4 of this operation, signal processing in the image quality improvement processing section 5 
differs from the gestalt 1 of the above-mentioned implementation. 

[0043] The RGB color space and XYZ color space which are generally used are an un-****** color 
space for human beings vision property, and the variation of R, G, and B and the variation of X, Y, and Z 
are not in agreement with the variation of human being's mental brightness and a tint. An error will 
become large if the tint of a projection image is amended in such an un-****** color space. In order to 
improve this, with the gestalt 4 of this operation, the tint of a projection image is amended in the equal 
perceived color space which shows the brightness and the tint which human beings eyes sense. In equal 
perceived color space, it is CIE1976 L* a* b*. Equal perceived color space and CIE 1976 L* u* v* 
Although there is equal perceived color space, it is L* a* b* here. Equal perceived color space is used. 
[0044] The image quality improvement processing section 5 is the brightness and color information on 
surrounding which are outputted from the external photometer 1 L* a* b* Psychological-measurement 
lightness L* of equal perceived color space And color coordinate a* and b* It changes and they are this 
L*, a*, and b*. It is based and the tint of a projection image is amended, that is, the image quality 
improvement processing section 5 — color coordinate a* of equal perceived color space, and b* the 
gain of the video signals R, G, and B by which were based, and amended the gain of video signals R, G, 
and B according to the individual, and gain amendment was carried out according to this individual — 
psychological-measurement lightness L* It is based, and amends in common and this amended video 
signal (video-signal R\ G\ and B — ') is outputted to D/A converters 6-8. 

[0045] At the image quality improvement processing section 5, it is Rm, Gm, and Bm of the photometry 
signal by the external photometer 1 Psychological-measurement lightness L* of equal perceived color 
space And color coordinate a* and b* It changes and they are color coordinate a* and b*. It is based, 
and the individual correction factors RC, GC, and BC are decided, and it is psychological-measurement 
lightness L* like the gestalt 3 of the above-mentioned implementation. It responds and the common 
correction factor VC is decided. And the individual correction factors RC, GC, and BC and the common 
correction factor VC amend video signals R, G, and B. Below, an example of the tint amendment 
processing by the image quality improvement processing section 5 is explained. 
[0046] First, they are the photometry signals Rm, Gm, and Bm of NTSC system Psychological- 
measurement lightness L* of equal perceived color space And color coordinate a* and b* It changes. As 
the gestalt 3 of the above-mentioned implementation explained, they are the photometry signals Rm, 
Gm, and Bm of NTSC system L* of equal perceived color space, a*, and b* In order to change The 
tristimulus values X0 of the CIE standard source C which is the reference white of the NTSC system by 
said formula (1) X [ of the photometry signals Rm, Gm, and Bm by - (3) ], Y, Z value, and said type (7) - 
(9), Y0, and Z0 It uses. Psychological-measurement lightness L* It is computed from said formula (10) 
and (11), and they are a* and b*. Formula (15) It is computed from - (22). 
a* =500x (X' - Y')(15) 
b*=200x(Y'-Z*)(16) 
X'=(X/X0 )1/3 :X/X0 >0.008856 (17) 
X'=7.787 x(X/X0)+1 6/116: X/X 0<=0.008856 (1 8) 
Y-(Y/Y0 )1/3 :Y/Y0 >0.008856 (19) 
Y -7.787 x(Y/Y0)+16/116 : Y/Y 0<=0.008856 (20) 
Z f =(Z/Z0 )1/3 :Z/Z0 >0.008856 (21) 
Z'=7.787 x(Z/Z0)+16/116 : Z/Z 0<=0.008856 (22) 

[0047] Next, color coordinate a* of equal perceived color space and b* It is based and the individual 
correction factors RC, GC, and BC are decided. Drawing 4 R> 4 is CIE 1976 L* a* b*. a* b* of equal 
perceived color space The color matching phase of the Munsell system on a chromaticity diagram etc. is 
a saturation curve. In drawing 4 , a* and the case of b* =0 are colorless. Moreover, in drawing 4 , yellow 
and P of Y are purple and Munsell value (lightness) V is 5. Here, the range to a* =-100-100 and b* =- 
100-100 is used as a table, and they are a* and b*. The individual correction factors RC, GC, and BC of 
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a projection image are made to output by inputting. 

[0048] Next, the above-mentioned individual correction factors RC, GC, and BC and above-mentioned 
psychological-measurement lightness L* Said formula (12) - (14) amends video signals R, G, and B using 
the common correction factor VC for which it was based and asked like the gestalt 3 of the above- 
mentioned implementation. 

[0049] Here, the operation of said formula (7) - (1 1) and (15) - (22) is chromaticity-coordinate a* and 
b* for every pixel, when giving a real-time indication of the animation, since it is not easy. It is difficult 
to calculate and to ask for correction factors RC, GC, and BC. In order to realize this, a high-speed 
computing element is needed and it is not practical. 

[0050] Then, color correction is carried out using the three-dimensions table which considers the 
photometry signals Rm, Gm, and Bm of ambient light as an input, and considers the individual correction 
factors RC, GC, and BC as an output. Although the method which asks for the output to all inputs 
directly from a three-dimensions table using the three-dimensions table which has an output to all 
inputs is called a direct mapping mode and can realize highly precise amendment at a high speed, it 
needs mass memory and is not practical. Therefore, using the three-dimensions table constituted only 
from a high order signal of an input signal, about the correction value which is not directly acquired from 
the three-dimensions table, some near values are acquired by the direct mapping method using the high 
order signal of an input signal, and, generally the method of interpolating an output signal from some 
near values (straight-line approximation) is used using the low order signal of an input signal. The 
processing which computes RC, GC, and BC by the direct mapping method and interpolation of this near 
value is explained below. 

[0051] First, the direct mapping method of a value will be explained soon. As shown in drawing 5 , a part 
for n bits of high orders of a m-bit signal and input signals Ri, Gi, and Bi is respectively set to Rn, Gn, 
and Bn for input signals Ri, Gi, and Bi. However, it is m>n. The unit-cube grid of eight points near a 
three-dimensions table to the input signals Ri, Gi, and Bi (Rn, Gn, Bn), Rn+Dn, (Gn, Bn), (Rn+Dn, Gn, 
Bn+Dn), The output signals dO, d1, d2, d3, d4, d5, d6, and d7 located in (Rn, Gn, Bn+Dn), (Rn, Gn+Dn, Bn), 
(Rn+Dn, Gn+Dn, Bn), (Rn+Dn, Gn+Dn, Bn+Dn), and (Rn, Gn+Dn, Bn+Dn) are acquired. Dn — die length of 
one side of the unit-cube grid of a three-dimensions table — 2 m-n it is . 

[0052] Next, interpolation is explained. As shown in drawing 6 , die length of one side of r, g, b, and a 
unit-cube grid is respectively set [ the output signal located in the unit-cube grid of eight points near 
the input signals Ri Gi, and Bi ] to Dn for a part for dO, d1, d2, d3, d4, d5, d6, d7, and the low order m-n 
bit of input signals Ri, Gi, and Bi. The volume of the rectangular parallelepiped which is point symmetry 
and was divided into eight in the three directions of R shaft orientations, G shaft orientations, and B 
shaft orientations is respectively set to wO, w1, w2, w3, w4, w5, w6, and w7 a core [ input signals Ri, Gi, 
and Bi ] dO, d1, d2, d3, d4, d5, d6, and d7. The output signal d over input signals Ri, Gi, and Bi is 
interpolated like formula (23) - (31). 

d=d0w0+d1 w1 +d2w2+d3w3+d4w4+d5w5+d6w6+d7w7 (23) 

w0=(Dn-r)(Dn-g)(Dn-b) (24) 

w1=r(Dn-g)(Dn-b) (25) 

w2=r(Dn-g)b (26) 

w3=(Dn-r)(Dn-g)b (27) 

w4=(Dn-r)g(Dn-b) (28) 

w5=rg(Dn-b) (29) 

w6=rgb (30) 

w7=(Dn-r)gb (31) 

Here, although the case where the number of output signals was one was explained, to this operation, 
with a gestalt 4, the approximate value of RC, GC, and BC is acquired from a three-dimensions table at 
coincidence, and it interpolates at coincidence. 

[0053] thus , since the brightness and the color information on surrounding which be outputted from the 
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external photometer 1 be change into the psychological measurement lightness and the color coordinate 
of equal perceived color space which be in agreement with human being vision property in the image 
quality improvement processing section 5 and it be made to change the degree of the color correction 
of a projection signal based on this psychological measurement lightness and a color coordinate 
according to the gestalt 4 of operation , it become possible to realize the color correction suitable for 
human being vision property . 

[0054] The configuration of the liquid crystal projector by the gestalt 5 of operation of gestalt 5. this 
invention of operation is the same as that of drawing 1 . However, in the liquid crystal projector of the 
gestalt 5 of this operation, the internal configurations of the external photometer 1 differ in the gestalt 1 
of the above-mentioned implementation. [0055] If the circumference becomes dark above to some 
extent, ambient light hardly needs to consider the effect which it has on a projection image. For this 
reason, to some extent, above, in being dark, the circumference does not have to carry out color 
correction of the video signal based on the brightness and color information on surrounding from the 
external photometer 1, therefore becomes unnecessary [ the brightness and color information from the 
external photometer 1 ]. It enables it to use effectively the dynamic range of the photo detector which 
constitutes an external photometer with the gestalt 5 of this operation in consideration of this. 
[0056] Drawing 7 is the block diagram of the external photometer in the liquid crystal projector of the 
gestalt 5 of operation of this invention. In drawing 3 , the external photometer 1 has a lens 15, a photo 
detector 16, and ND filter 17. 

[0057] ND filter 1 7 extracts the quantity of light of the ambient light which improved lightning with the 
lens 15, and it is made it to carry out incidence to a photo detector 16. Are fully dark in the 
circumference by this. When color correction is unnecessary, (when psychological-measurement 
lightness L* is smaller than the specific value L1 with the gestalt 3 of the above-mentioned 
implementation) It is made not to carry out incidence of almost to a photo detector 16, and when color 
correction is required, it is made for the light which improved lightning to make most dynamic ranges of 
a photo detector 16 correspond (when for psychological-measurement lightness L* to be larger than the 
specific value L1 with the gestalt 3 of the above-mentioned implementation). In addition, a lens 15 is 
easy to be the same as the lens used for the external photometer of the gestalt 2 of the above- 
mentioned implementation. Or it is not necessary to form a lens 15. Moreover, a photo detector 16 is 
easy to be the same as the photo detector used for the external photometer of the gestalt 1 of the 
above-mentioned implementation. 

[0058] Thus, according to the gestalt 5 of operation, it becomes possible to use effectively the dynamic 
range of the photo detector 16 which constitutes this external photometer 1 by having formed ND filter 
17 from which the quantity of light of incident light is dropped on the external photometer 1. 
[0059] The configuration of the liquid crystal projector by the gestalt 6 of operation of gestalt 6. this 
invention of operation is the same as that of drawing 1 . However, in the liquid crystal projector of the 
gestalt 6 of this operation, signal processing in the external photometer 1 and the image quality 
improvement processing section 5 differs from the gestalt 1 of the above-mentioned implementation. 
[0060] If it reacts to small fluctuation (flicker) of the surrounding illumination light sensitively and the 
tint correction value of a projection image is changed, a projection image will become hard to see for a 
flicker and a user. This problem is solved with the gestalt 6 of this operation. 

[0061] The external photometer 1 outputs a photometry signal to every specific time amount deltat. A 
correction factor is updated based on the photometry signal into which it was inputted at time of day t 
when the difference of the photometry signal into which the image quality improvement processing 
section 5 was inputted at time of day t, and the photometry signal with which only this deltat was 
inputted before was larger than the specific value Dth, and a correction factor will not be updated if 
smaller than the specific value Dth. moreover, when the tint amendment processing which does not 
update a correction factor continues more than n (for example, n= 10) time, the image quality 
improvement processing section 5 A correction factor is updated based on the photometry signal 
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inputted at time of day t when larger than specific value Dth', and if the difference of the photometry 
signal when finally updating a correction factor and the photometry signal inputted at time of day t is 
smaller than specific value Dth', it will not update a correction factor. 

[0062] Either of the photometry signals Rm, Gm, and Bm outputted from the external photometer 1 is 
set to Dm. Moreover, the photometry signals Rm, Gm, Bm, and Dm outputted to time of day t are set to 
Rm (t), Gm (t), Bm (t), and Dm (t). Moreover, the correction factor of the period corresponding to the 
photometry signal Rm (t), Gm (t), and Bm (t) is set to RA (t), GA (t), and BA (t). Here, correction factors 
RA, GA, and BA are correction factor RCxVC of the correction factors RC, GC f and BC of the gestalt 1 
of the above-mentioned implementation, or the gestalt 3 of the above-mentioned implementation, 
GCxVC, and BCxVC. Moreover, the video signal in which tint amendment is carried out by a correction 
factor RA (t), GA (t), and BA (t) is set to R (t), G (t), and B (t). 

[0063] In the image quality improvement processing section 5, the photometry signals Rm (t-deltat), Gm 
(t-deltat), and Bm (t-deltat) are memorized, and if the photometry signal Rm (t), Gm (t), and Bm (t) are 
inputted, absolute value |Dm(t)-Dm(t-deltat) | of the difference of the photometry signal Dm (t) and the 
photometry signal Dm (t-deltat) will be computed first. 

[0064] Next, above-mentioned |Dm(t)-Dm(t-deltat) | is compared with the specific value Dth, and 
|Dm(t)-Dm(t-deltat) | . |Dm(t)-Dm(t-deltat) |> Dth (32) 

********** or (photometry signals Rm, Gm, and Bm Said formula (if 32) is filled), A correction factor RA 
(t), GA (t), and BA (t) The photometry signal Rm (t), It computes based on Gm (t) and Bm (t), and tint 
amendment of video-signal R (t), G (t), and the B (t) is carried out by the correction factor RA (t) 
updated based on this photometry signal Rm (t), Gm (t), and Bm (t), GA (t), and BA (t). 
[0065] Moreover, if |Dm(t)-Dm(t-deltat) | does not fill said formula (32), (if neither of the photometry 
signals Rm, Gm, and Bm fills said formula (32)) As a correction factor RA (t), GA (t), and BA (t), a 
correction factor RA (t-deltat) Tint amendment of video-signal R (t), G (t), and the B (t) is carried out 
with the last correction factors RA (t-deltat), GA (t-deltat), and BA (t-deltat) using GA (t-deltat) and 
BA (t-deltat). 

[0066] Moreover, as for the image quality improvement processing section 5, tint amendment processing 
in which a correction factor is not updated continues n times. (However, about processing at time of day 
t, it should end to the judgment by said formula (32).) When the correction factor updated at the end is 
RA (t-ndeltat), GA (t-ndeltat), and BA (t-ndeltat) which were updated based on the photometry signals 
Rm (t-ndeltat), Gm (t-ndeltat), and Bm (t-ndeltat), the processing explained below is added to 
processing at time of day t. 

[0067] In the image quality improvement processing section 5, the photometry signals Rm (t-ndeltat), 
Gm (t-ndeltat), and Bm (t-ndeltat) are memorized, and if not updating a correction factor by said 
formula (32) is judged, it will compute absolute value |Dm(t)-Dm(t-ndeltat) | of the difference of the 
photometry signal Dm (t) and the photometry signal Dm (t-ndeltat). 

[0068] Next, above-mentioned |Dm(t)-Dm(t-ndeltat) | is compared with specific value Dth', and |Dm(t)- 
Dm(t-ndeltat) | is |Dm(t)-Dm(t-ndeltat) |>Dth\ (33) 

********** or (photometry signals Rm, Gm, and Bm Said formula (if 33) is filled), A correction factor RA 
(t), GA (t), and BA (t) The photometry signal Rm (t), It computes based on Gm (t) and Bm (t), and tint 
amendment of video-signal R (t), G (t), and the B (t) is carried out by the correction factor RA (t) 
updated based on this photometry signal Rm (t), Gm (t), and Bm (t), GA (t), and BA (t). Moreover, if 
|Dm(t)-Dm(t-ndeltat) | does not fill said formula (33), (if neither of the photometry signals Rm, Gm, and 
Bm fills said formula (33)) As a correction factor RA (t), GA (t), and BA (t), a correction factor RA (t- 
ndeltat) Tint amendment of video-signal R (t), G (t), and the B (t) is carried out using GA (t-ndeltat) and 
BA (t-ndeltat) with the correction factors RA (t-(n+1) deltat), GA (t-ndeltat), and BA (t-ndeltat) 
updated at the end. 

[0069] Here, when a correction factor RA (t), GA (t), and BA (t) are updated, the tint amendment 
processing by time-of-day t+delta t turns into processing of only the aforementioned (32) formula. 
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Moreover, when a correction factor RA (t), GA (t), and BA (t) are not updated, processing of said 
formula (33) is added also in processing by time-of-day t+delta t. 

[0070] According to the gestalt 6 of operation, thus, a difference with the photometry signal inputted as 
the photometry signal inputted from the external photometer 1 in the image quality improvement 
processing section 5 just before that When smaller [ than the specific value Dth ] and n or more counts 
of tint amendments which do not update a correction factor and do not update a correction factor 
continue Since the difference with the photometry signal when updating a correction factor at the 
photometry signal and the last which were inputted updated the correction factor when it was larger 
than specific value Dth', Reacting to small fluctuation (flicker) of the surrounding illumination light 
sensitively, and changing correction value is lost, and it becomes possible to suppress a flicker of a 
projection image. 

[0071] The configuration of the liquid crystal projector by the gestalt 7 of operation of gestalt 7. this 
invention of operation is the same as that of drawing 1 . However, in the liquid crystal projector of the 
gestalt 7 of this operation, signal processing in the image quality improvement processing section 5 
differs from the operation gestalt of the above 1 st. 

[0072] There is a life in the lamp which is the light source for liquid crystal, and in the components 
which constitute a liquid crystal projector, since it is a short life, generally lamps can be exchanged. 
Furthermore, aging of the brightness of a lamp is remarkable, and especially, from the time of the 
beginning of using, hundreds of hours fall rapidly and it falls slowly after that. 
[0073] The ratio of the brightness of a projection image and surrounding brightness changes as it 
naturally depends for the brightness of a projection image on the brightness of the lamp which is the 
light source for liquid crystal and the brightness of a lamp becomes dark. In order to compensate highly 
precise color correction also to change of the brightness of this projection image, it is necessary to 
detect the brightness of a lamp. In order to detect the brightness of a lamp, the approach of making the 
brightness of a lamp detect by a certain approach etc. is in the approach and external photometer to 
which a photometer is added. However, the former is accompanied by cost rise. Moreover, since it is 
impossible to detect surrounding brightness and the brightness of a lamp to coincidence with one 
external photometer, when the device which shades one side is added and the latter makes a user shade 
with a cost rise, it will trouble a users hand. 

[0074] With the gestalt 7 of this operation, highly precise color correction according to the brightness of 
a lamp is realized by asking for the brightness of a lamp by the accumulation time of a lamp. 
[0075] The image quality improvement processing section 5 measures the accumulation time of a lamp, 
and asks for the current brightness of a lamp according to the accumulation time-brightness property of 
a typical lamp from this accumulation time, and asks for surrounding brightness from the photometry 
signals Rm, Gm, and Bm, and changes the degree of tint amendment based on the brightness of a lamp, 
and surrounding brightness. In order to measure the accumulation time of a lamp, the counter which 
counts the clock used for a clock or other processings is used. 

[0076] In the image quality improvement processing section 5, it asks for the brightness of a current 
lamp from the accumulation time of the lamp measured first. Moreover, it asks for surrounding 
brightness from the photometry signals Rm, Gm, and Bm inputted from the external photometer 1. Here, 
psychological-measurement lightness is used for the brightness of a lamp, and surrounding brightness, 
moreover, the ratio [ as opposed to the psychological-measurement lightness of the lamp at the time of 
the beginning of using as brightness of a lamp ] of the psychological-measurement lightness of a current 
lamp — it asks for k. Moreover, the accumulation time-psychological-measurement contrast ratio 
property of a typical lamp is used as the table, and it asks for the psychological-measurement contrast 
ratio k of a current lamp using this table. For example, if 100 hours is inputted into the above-mentioned 
table as an accumulation time when psychological-measurement lightness at the time of the beginning 
of using is made into 100% in a typical lamp and the psychological-measurement lightness after 100- 
hour use is 90%, the psychological-measurement contrast ratio k will be set to 0.9. 
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[0077] Next, video signals R, G, and B are amended using the individual correction factors RC, GC, and 
BC for which it asked like the psychological-measurement contrast ratio k and the gestalt 3 of the 
above-mentioned implementation, and the common correction factor VC for which it asked from 
surrounding psychological-measurement lightness as well as the gestalt 3 of the above-mentioned 
implementation, amendment — the back — a video signal — R — ' — G — ' — B — ' — formula (34) - 
(36) — like — becoming . 
R'=RxRCxVC/k (34) 
G'=GxGCxVC/k (35) 
B'=BxBCxVC/k (36) 

[0078] Thus, according to the gestalt 7 of operation, the accumulation time of a lamp is measured in the 
image quality improvement processing section 5. According to the accumulation time-brightness 
property of a typical lamp, it asks for the current brightness of a lamp from this accumulation time. 
Moreover, the highly precise color correction to aging of the brightness of a lamp becomes possible by 
asking for surrounding brightness from brightness and color information, and changing the degree of tint 
amendment based on the brightness of a lamp, and surrounding brightness. 

[0079] Gestalt 8. drawing 8 of operation is the block circuit diagram showing the liquid crystal projector 
of the gestalt 8 of operation of this invention. In drawing 8 R> 8, the thing of the same sign as drawing 1 
being the same respectively or a considerable part is shown, and 18 is memory. 

[0080] If color correction is sensitively carried out also when it reacted to momentary fluctuation of the 
surrounding illumination light sensitively, and color correction is carried out and the light sensing portion 
of the external photometer 1 is momentarily interrupted by migration of an auditor and a public 
performance person, it will become a flicker of a projection image. These problems are solved with the 
gestalt 8 of this operation. 

[0081] The external photometer 1 outputs a photometry signal to every specific time amount deltat. 
Memory 18 is a FIFO (First In First Out) mold, carries out the sequential storage of the photometry 
signals Rm, Gm, and Bm outputted from the external photometer 1, and carries out sequential 
elimination from the photometry signal recorded in ancient times. The image quality improvement 
processing section 5 computes the average of the photometry signal memorized by memory 18, and 
amends the tint of a projection image based on this average. 

[0082] If the number of the photometry signal which can record memory 18 is set to 3 Ns, the 
photometry signals Rm, Gm, and Bm will be recorded N pieces at a time, respectively. If the photometry 
signal Rm (t), Gm (t), and Bm (t) are outputted to time of day t from the external photometer 1 and it is 
transmitted to memory 18 from the image quality improvement processing section 5, as for memory 18, 
the photometry signals Rm (t-Ndeltat)-Rm (t), Gm (t-Ndeltat)-Gm (t), and Bm (t-Ndeltat)-Bm (t) will be 
memorized. 

[0083] As the image quality improvement processing section 5 reads all the photometry signals Rm (t- 
Ndeltat)-Rm (t), Gm (t-Ndeltat)-Gm (t), and Bm (t-Ndeltat)-Bm (t) from memory 18 and it is shown in 
formula (37) - (39) The averages RAVE, GAVE, and BAVE of each photometry signal Rm, Gm, and Bm It 
computes and they are these RAVE(s), GAVE, and BAVE. It uses and color correction is carried out. 
RAVE =sigmaRi/N : (i= 1, 2 — N) (37) 
GAVE =sigmaGi/N : (i= 1, 2 — N) (38) 
BAVE =sigmaBi/N : (i= 1. 2 — N) (39) 

In addition, after lamp lighting, since the photometry signals Rm, Gm, and Bm are not stored in memory 
1 8 until Ndeltat passes, color correction is not carried out. Since a lamp will generally take time amount 
for a while before lighting initiation to brightness becomes bright enough, even if it does not carry out 
color correction in the meantime, it is satisfactory practically. 

[0084] Thus, according to the gestalt 8 of operation, carry out sequential record of the brightness and 
color information which were outputted with the specific time interval from the external photometer 1 at 
the memory 18 of a FIFO mold, and it sets in the image quality improvement processing section 5. By 
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computing the average of the brightness memorized by memory 18 and color information, and amending 
the tint of a projection image based on this average Reacting to the incident light which carries out an 
external photometry means pair momentarily by small fluctuation of ambient light and migration of an 
auditor and a public performance person being interrupted sensitively, and changing tint correction value 
is lost, and it becomes possible to suppress a flicker of a projection image. 

[0085] In addition, although the example in 3 plate type which uses three liquid crystal panels 12-14 was 
given in the gestalt 1 of the above-mentioned implementation thru/or 8, you may be the veneer type of 
one liquid crystal panel. 
[0086] 

[Effect of the Invention] Since this invention is constituted as explained above, it has effectiveness as 
taken below. 

[0087] According to invention of claim 1, in an external photometry means, detect the ambient light of a 
projection mold liquid crystal display, generate the brightness and color information on the equipment 
circumference, and it sets for an image quality improvement place means. By amending the tint of a 
projection image based on the brightness and color information which were outputted from the external 
photometry means, even if the brightness and the tint of the equipment circumference change, there is 
effectiveness it is ineffective to it being possible to keep the color reproduction nature of a projection 
image good. 

[0088] In an image quality improvement place means, by computing a relative color temperature from the 
brightness and color information on the equipment circumference which were outputted from the 
external photometry means, and amending the tint of a projection image based on this relative color 
temperature, even if the brightness and the tint of the equipment circumference change, according to 
invention of claim 2, there is effectiveness it is ineffective to it being possible to keep the color 
reproduction nature of a projection image good. 

[0089] Since it can avoid being strongly influenced [ which is located in the specific direction by having 
improved lightning in equipment ambient light for the external photometry means at the wide angle, and 
having established the lighting means which weakens lighting directivity ] of the source of ambient light 
according to invention of claim 3, there is effectiveness it is ineffective to it being possible to make 
small the detection error by the fitting location of an external photometry means. 

[0090] There is effectiveness it is ineffective to it being possible to realize color correction suitable for 
human beings vision property by according to invention of claim 4, computing the psychological- 
measurement lightness which was in agreement with human beings vision property, and changing the 
degree of tint amendment of a projection image from the brightness and the color information on the 
equipment circumference which were outputted from the external photometer in an image-quality 
improvement place means, based on this psychological-measurement lightness. 

[0091] There is effectiveness it is ineffective to it being possible to realize color correction suitable for 
human being s vision property by changing the brightness and the color information on the equipment 
circumference outputted from the external photometer into the psychological-measurement lightness 
and the color coordinate of equal perceived color space which was in agreement with human being's 
vision property in an image-quality improvement place means , and amending the tint of a projection 
image based on this psychological-measurement lightness and chromaticity coordinate according to 
invention of claim 5 . 

[0092] According to invention of claim 6, there is effectiveness it is ineffective to it being possible to 
use effectively the dynamic range of a light-receiving means to constitute this external photometry 
means by having established an extinction means to drop the quantity of light of incident light on an 
external photometry means. 

[0093] According to invention of claim 7, a difference with the brightness and color information that the 
brightness and color information that it was inputted from the external photometry means were inputted 
in the image quality improvement means just before that When smaller [ than the 1st specific value ] 
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and the tint amendment which does not update correction value and does not update correction value 
continues more than the count of specification When the brightness when updating correction value at 
the brightness and the color information, and the last which were inputted, and a difference with color 
information were smaller than the 2nd specific value and it was made not to update correction value 
Reacting to small fluctuation of ambient light sensitively, and changing a color correction value is lost, 
and there is effectiveness it is ineffective to it being possible to suppress a flicker of a projection image. 
[0094] According to invention of claim 8, in an image quality improvement means, the accumulation time 
of the light source for liquid crystal is measured. According to the accumulation time-brightness 
property of the typical light source for liquid crystal, it asks for the current brightness of the light 
source for liquid crystal from this accumulation time. Moreover, there is effectiveness whose highly 
precise color correction to aging of the brightness of the light source for liquid crystal becomes possible 
by asking for the brightness of the equipment circumference from brightness and color information, and 
changing the degree of tint amendment based on the brightness of the light source for liquid crystal, and 
the brightness of the equipment circumference. 

[0095] According to invention of claim 9, carry out sequential record of the brightness and color 
information which were outputted with the specific time interval from the external photometry means at 
the storage means of a FIFO mold, and it sets for an image quality improvement means. By computing 
the average of the brightness memorized by the storage means and color information, and amending the 
tint of a projection image based on this average Reacting to the incident light which carries out an 
external photometry means pair momentarily by small fluctuation of ambient light and migration of an 
auditor and a public performance person being interrupted sensitively, and changing tint correction value 
is lost, and there is effectiveness it is ineffective to it being possible to suppress a flicker of a projection 
image. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block circuit diagram of the liquid crystal projector by the gestalt 1 of operation. 
[Drawing 2] It is drawing showing the black-body-radiation locus and the degree line of isothermal on xy 
chromaticity diagram. 

[Drawing 3] It is the block diagram of the external photometer which can set operation gestalt 2. 
[Drawing 4] CIE 1976 L* a* b* a* b* of equal perceived color space It is drawing showing a saturation 
curve, such as a color matching phase of the Munsell color system on a chromaticity diagram. 
[Drawing 5] It is drawing showing the interpolation approach using a three-dimensions table. 
[Drawing 6] It is drawing showing the interpolation approach using a three-dimensions table. 
[Drawing 7] It is the block diagram of the external photometer which can set operation gestalt 5. 
[Drawing 8] It is the block circuit diagram of the liquid crystal projector by the gestalt 8 of operation. 
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[Drawing 9] It is the perspective view of the conventional liquid crystal projector. 

[Drawing 10] It is drawing showing the relative-luminous-efficiency curve in photopic vision and scotopic 
vision. 

[Description of Notations] 

1 External photometer 5 Image quality improvement processing section 9-11 Drive circuit 12-14 Liquid 
crystal panel 15 Lens 16 Photo detector 17 An ND filter, 18 Memory. 



[Translation done.] 
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★VC=RC=GC=BC=1 

.fcatHIIWftL* #£f«<iL2«fcDfc* 

ft-SKH&L* £tt£ffiL2£UT#»tt:E«RVCS# 

VC= (L 2 -L 1) /LI 
its. 

[0 0 4 1] ^tr, ±ffi©*il&gcvc t, ±K2iJ£© 
»*1 tR«CbT*»fc«SiJ*|jE«jBcRC, GC, B 



iE«*RC. GC, BCICML, ★ 

R' =RXRCXVC 
G' =GXGCXVC 
B' =BXBCXVC 

to 0 4 2] mm<Dmm4. *mw<Dmm<D&m4\z& 
aaagB 5 fc*stt*fit^jaa*«±E^jfio»« 1 

[0 0 4 3] — a&lrffi^6nT^-5RGBfe£Ba:fccktf 
X Y Z fi£IWtt. AIB]©8*«r«ifc <h oTll*8Sftfi 
£WT&D, R, G, BCD&fcSfccktfX, Y, Z©g 

ash. Am<D>bmw<f.W2>2&&&&-&^<D&<tmiz 

^SrffliE-r*. ^<PttJtfe2SRI»:tt, C I E 1 9 7 6 
L* a* b* J^<P»Jtfi?Smt. C I E 1 9 7 6 L* 

u* v* sMMo£&gm zz\x-\tL* a* 
[0044] jsst&saasB 5 a, nwat^8S 1 *sui 

*Sn*«ia©W«*SJ:«fi19«SL* a* b* J%«» 



G' 



**R, 
, B' 



G, 



B$:ffiIET§c 
it (1 2) ~ 



(14) 



(1 2) 
(13) 
(1 4) 

SJifcb. £©L* , a* , b* c£-3<r>Ttt?Hft®& 
^ViftHiET*. BSt&#$aaa$ 5 tt. 

IMriWMia* , b* fc*3V»Ttt»flraR, 
G, BWy-f >S«giJt1«jEb, r©fflgijfry-f >«iE 

aftftjMHi^R. g, Boy-r >s^aw-MKffiL* 

ft^R' , G* , B' ) 5D/ASMI§6~8t'ai^-r 

[0 0 4 5] iSJf&S&agB 5 "Ttt. fl-SBifflftgi 1 \Z «k 
SS'lTtm^WRm, Gm, Bm&i%*»jfcfi2rHI©.&S 
tti«W«L* *S«ktf&E8a* , b* CfctfcU 
a*, b* IcX-^^TflWMlEffRRC, GC, BC£ 

*fc±EHtt©»ffi3 tra«ic^atfai^«L* 

fcjSi;T*a*|jE«»VC*ifc«>*. *LT. fflS'JffilE 
iSRC, GC, BC^i^fflfSiEffiSVCCkOlft 

•fli^R. g, BtwiE-r*. tATtc, H»&#®aas 
5 iz&z&G^miEmmo-m&iStwrz. 

[0 0 4 6] NTSC^©«3tfi^Rm, G 

m, BmSW»Jtflail||©-|>lftaW«L* *5<fctXfe 
0£«a* , b* K«Stra. ±ESflS©»«3TKWb 
feet 5 13 > NTSC*^©aiJ7tffl^Rm, Gm, Bm 
5. iWJH«fifflnOL« , a*, b* KlfifcTSi:: 
IS. MtaSC (1) ~ (3) KJ:SjBBt«^Rm, Gm, 
BmfflX, Y, zmt, WKit (7) ~ (9) Hcfc-SN 
TSC^©lMfiTSSC I E«Jp3t«C© = i|nj» 

ttxo , yo , zo £*m»*. 'bmmmwmh* \t. 
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(7) 



11 



12 



ifBS(lO), (1 1) *»6JKJ*n. *fca* . b * ** (1 5) ~ (2 2) frSJMJStt*. 



a * 


— O U (J X (A — Y 






(.15; 


b* 


= 2 0 0 X (Y' - Z ' 


) 




(1 6) 


X' 


= (X/XO ) 1/3 




X/XO >0. 008856 


(1 7) 


X' 


=7. 787 X (X/XO ) 


+ 16/116 


X/XO SO. 008856 


(1 8) 


Y' 


= (Y/YO ) 1/3 




Y/YO >0. 008856 


(1 9) 


Y f 


=7. 787 X (Y/YO ) 


+ 16/116 


Y/YO SO. 008856 


(2 0) 


Z' 


= (Z/ZO ) 1/3 




Z/ZO >0. 008856 


(2 1) 


Z' 


=7. 787 X (Z/ZO ) 


+ 16/116 


Z/ZO SO. 008856 


(2 2) 



[0 0 4 7] ^»*fiSlfflOfejaSa* , b* 

KS^TfgSiMEE&gcRC, GC, BC&ft*5. El 
4UC1E 1 9 7 6 L* a* b* i5§MM^©a 

* b* fisa±i:isft4'7>t;«is*©*&i. mm 

Sft3gT&£<, H4l:*HT. a* , b* = O0)«£a* 
T, fi»JA«, a* =- 1 0 0-1 0 0, b' =-100 

~ioo^t©li$f-y;n:u a* , b* *xt> 

n^tCiO, ift^li«©«giJ*liEff»RC, GC, 

[0 0 4 8] ±IE©flgiJffiiE«S:RC > GC, B 

Ct, &Sfr«!l9§SL* fc*^V>T±EHlfiO»*3t 
H«KLT*a6fc*a*l3E«RVCttfflV»T, MfB^ 

(12) ~ (14) l:J:D»««^R, G, B£*HEir 

[0 0 4 9] CdT. WE* (7) ~ (1 1) , (1 

5) ~ (22) v>mw\tffim-<?\tzs:^rztb. si^ut 

a* , b* S»J¥U *IjE«*RC, GC, BC^» 

[0 0 5 0] t^T, HiaTtCDffliJ^ff^Rm, Gm, B 
m*A*tl. «»J*iIEttJ8cRC. GC, BC^tb^t 

© a# K*rr * ma *=jfc7CT— y^a* e>itsf*«>** 
sea, y-r hv-y t>^ictpftfn. Bj«aft*t 

*fl!»TttfcV». tot, A^3i^©±fiMfc*{fi?« 



#, A*«*©Ttt«^tfflV»T, ftfl<Z>iEtttt*>eU 

orc, gc, Bc$r^tu-rs$as5rjy,T(rijjBj-r^>. 
[0051] s-r. wsmo^vi; hvy tr>^ttfc 

^V»TRW6. H5t*TJ;5fi:. AM^Ri, G 
i , B i ^mf7 hOft^ AAI^R i, Gi, 
BiO±ftnt'7hM§^Rn, Gn, BnttS. 
fzfzL, m>nt»5. =.^jt7~ Zf)Vfrt> A*#^R 
20 i, Gi, B i ©iS#0 8j£©Jp&Sfc*l& ; F' (Rn, G 
n, Bn) , (Rn+Dn, Gn, Bn) , (Rn+D 
n, Gn, Bn+Dn) , (Rn, Gn, Bn+D 
n) , (Rn, Gn+Dn, Bn) , (Rn+Dn, G 
n+Dn, Bn) , (Rn+Dn, Gn+Dn, Bn + 
Dn) , (Rn, Gn+Dn, Bn+Dn) d&gT-S 
[n^m^dO, dl, d2, d3, d4, d5, d6, 
d 7 £f#3„ D n It^&TtT-ZDUDmGLxLjj&TO 1 
iaoS$T2H-n 

[0052] -a\z, ffiramz^TMwrz. H6K:^ 

30 t<k5K:, A^fl^tR i, Gi, B i ©ifi«© 8 jSO^ 
ffifc&te^K&BTsmae^Sd 0, dl, d2, d 
3, d4, d5, d6, d7, A^fl^R i , Gi, B 
i©Tfim-nfyhm*r, g, b. 
-?©-32©ft$£Dn tf*. AM^Ri, Gi, B 
i S^frtLT. dO, dl, d2, d3, d4, d 
5, d6, d 7 0ORM#ffl, G»|S], 

B«l*|fiJ©3^|fi|T8^»|Lfc«*#:©#»ie, §*w 
0, wl, w 2 , w3, w4, w 5 , w6, w7tf 
*. A+jfl^R i , G i , B i l:Jtt««aJAfif dli 

40 ^ (23) ~ (31) ©«k-5K»IBISn*. 



d=d0w0+dlwl+d2w2+d3w3+d4w4+d5w5+d6w6+d7w7 


(2 3) 


w0= (Dn-r) (Dn-g) (Dn-b) 


(2 4) 


wl = r(Dn-g) (Dn-b) 


(2 5) 


w2=r(Dn-g)b 


(2 6) 


w3= (Dn-r) (Dn-g)b 


(2 7) 


w4= (Dn-r) g (Dn-b) 


(2 8) 


w5=rg(Dn-b) 


(2 9) 


w6=rgb 


(3 0) 


w7= (Dn-r) gb 


(3 1) 
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l3i4TH. RC, GC, B CCDjfi^ffi^rH^TCT - — 

[0 0 5 3] z.<D&o\zm&v>wm4\z.£i?\u, 
»*fism©^a!n-ji8wsE*«fc^ei6«KS£»L. c© 

[o o 5 43 mm^mrns. *mw<DMM<DMf&s\z£ 

[0055] Hia*<**a«K±«f<&*t, nmyttfi 

ft*ijE-r*<B>K*«!te < . ®.-iTKw>mftm i a> s ©ws 

[0 0 5 6] H 7 l$*5£W<Dmi&(DJ&M 5 ©iiyo 5? 

T, n»J^I§ Hi. ^>Xl5t ) SftSl^- 1 6 t. 
ND7-fM 1 7 i^tt^. 
[0 0 5 7] ND7^W 1 7tt, U>Xl 5T*S^$ 

ft3U>X<h|p|i;t>©T&^„ feSl^te, U>X1 54 

jgs i ©^«a3t« tffl^e. ft* i ra i; *>©r 

[0 0 5 8] C©J:5KHJ£0»5l5»C«tft«, ftffiffl 

d £ IZ «fc 0 . H ©fl-MJ^gg 1 *«riE-T « S^iflT- 1 

I Dm ( t ) -Dm ( t — A 
SSJfc-artf. (iP'Iftft^Rm, Gm, BmC9l>tn**t 
WES* (3 2) . ittE&gcRA (t) , G 

A (t) , BA (t) £SBfc«^Rm (t) , Gm 

(t) , Bm (t) \z&^xnmL, Z<DM^tm^R 

m (t) , Gm (t) , Bm (t) tcS^TJGKLft: 



[0 0 5 9] £ftte0&ffi6. *5EW©HJfi©»J|6tJ: 

U *HSE©^6©^7 P Dvx^^T"tt. 
Si 1 *5 i^jiM^S^SglJ 5 K*5W4«^J!l«*«±IE* 
lfi©»ll 1 tS^5. 
[0 0 6 0] HaoflH9i3fc©/hSfcfM& K 

[0061] Moras i tt, aiftflM»*#j&5HA t 
rtcui*r4. 5 a. mmazxtiz 

ntzmitm n c © a t « »twic a?j $ ft&wt«* 

£<omifi. #5£ffiDth«i:Dt)A#ttft«, B#£>J t KA73 
Sftfc8!l3tte#H*t?^T»iE«»*M*rU. #J£<1D 
t h±Dt>*Sttfttt, HtIE«Sc£3g*TLfcH. Sfc, 
HSt&SMSSB 5 tt, 1fcEIMR«EirLfcV»fi£^*IIE 
BLStfn («Atfn=10) ig^±a^u£4t£t;:«> 

20 \j]znrzmxm^£<Dm^ w^MDth' 

fttf, mmt \z\j]-$nitmytmmzm-3\,*xmiE%$k 

[0 0 6 2] ^.g|«J3t»l30^ai*3ft-&ai3ttfi^R 
m, Gm, Bm©^Tft#>£rDm<!;T-2>o ^fc, B#^J t 
(C[U7a$ft-5aij^«^-Rm, Gm, Bm, Dm£Rm 

(t) , Gm (t) , Bm (t) , Dm (t) £-?%>« 
£tt, ®mm^Rm (t) , Gm (t) , Bm (t) I; 

Mm?2>mm<Dm]E&®.&RA (t) , ga (t) , b 

30 A (t) tt5. ::T, ffiiE^I&RA, GA, BA 
tt, «Atf±E^!fiO»«lC!5«|iEff*RC, GC, B 
ca*W4±e^ffi©»*3©MlE«»RCXVC. G 
CXVC, BCXVCTW. «jE^RRA 
(t) , GA (t) , BA (t) !CJ:t)fi^»jESft 

zvkmm^&R (t) , g (t) , b (t) t-r-s. 

[0 0 6 3] ia»&SMa^5T-tt, SiJTtlf^Rm ( t 
-At) , Gm (t-At) , Bm (t-At) ^fBH 
$ftT*3D< S'JTtft^Rm (t) , Gm (t) , Bm 
(t) #A;fcSft4£. srWJtm^Dm (t) 
40 I^Dm (t -A t) £<Dm<£>$&ttm I Dm (t) -D 
m (t-A t) | Zntii-?Z>. 
[0 0 6 4] )k\Z. ±fB© | Dm ( t ) - Dm (t-A 
t) | *#:£ttDthiJt«U |Dm(t)-Dm(t 
* -At) | it, 

t) |>Dth (32) 

*tiE«»RA (t) , GA (t) , BA (t) iC<fcDlft 
fgifa^R (t) , G (t) , B (t) *fi^l»«liE-r 
-5. 

[0 0 6 5] if;, | Dm (t) -Dm (t -A t) | 
so tfti»BE5* (3 2) *«9fcS«:ttft« (SJJtfi^Rm, G 
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m, BmtfHvfftfcHflfEjS (3 2) ZftltzZfetftl 
it) . msEW^RA (t) , GA (t) , BA (t) t 
LT*iEff»RA (t-At) , GA (t-At) , B 
A (t-At) £fflt^. ffi®<DffiIE&%.RA (t-A 
t) , GA (t-At) , BA (t-At) ICckDB*^ 
m^R (t) , G (t) , B (t) ^fe^r^ffilE-r-So 

[0066] st. mn&wmm&5\z, miE^^w. 
mznu^&<s^MjEmm*n®mMi, ottx. mm 

tTCD^StlO^TliHfrteiC (3 2) lZ&K>Wfcl£T°m 

Titfeom) , mmizw.® a nrzffiiE&m^ SiJ 

Ttff ^Rm (t-nAt) , Gm (t-nAt) , Bm 
(t -n A t) JcSo'^TMfr^ftitRA (t -n A * 

I Dm ( t ) -Dm ( t - n A 
^tittf. mmmRm, Gm, BmC^fn^*' 
Mf25S; (3 3) Zffitzmi) . UlEtS&RA (t) , G 
A (t) , BA (t) SrSlftm^Rm (t) , Gm 

(t) , Bm (t) iz&^TWihL. z(Dmy^m^R 

m (t) , Gm(t), Bm (t) KS^TM^r bit 
StlEtfc&RA (t) , GA (t) , BA (t) KcfcOl* 
&<I^R (t).G(t),B(t) S-fe^V^jE-r 
5. St. | Dm (t) -Dm (t -n A t) | #WIE 
5£ (3 3) £jj5§;t£&ttntf (jfflftff^Rm, Gm, B 
m©^m*>HufBiS; (3 3) £«§it$fttt*Uf) . MIE 
«RA (t) , GA (t) , BA (t) £VTffiiE& 
gcRA (t-nAt) , GA (t-nAt) , BA (t 
-nAt) fti£KM»r£*lt«IE«lfrRA (t 

- (n+1) At) , GA (t-nAt) , BA (t - 
nAt) lZ£<0Vkmm^R (t) , G (t) , B (t) 

[0 0 6 9) Z\Z\X\ miE^RA (t) , GA 
(t) , BA (t) £H8rbt*-&tt. «t + AtT 

©fe^^ffliEMStt. sfrie (32) 3$.<D?>.<Dmm£fc 

-5. St. SIERRA (t) , GA (t) , BA 
(t) ZWmi,tefr-otzm-&\Z\*. B#£U t + A t TO® 

a(r*3^Tt)WKic (33) (Dmmzmu-fZo 
[0070] z.v>&o\zmmv>Bm&\z&.n\t. bmk 

S®31^5 fl-SESIftgi 1 frt>XtsZfttz®\% 

{mtt<Dm.mzxti^t\rzm% l m^t<nm^ 

Dth«tDt>/jNSltntfliiE«»*M«r-&'r. *IE«Sc£ 
W9timt.<l>mifi* W^fflDth* «fc ttJUfliiE 

«»&®wr* «t 3 1' Lrztztb. mme>m9iyt<D'b2iz 

(££o#) HiSS({CS^UTffiiEfil*^»r-5^ 

[0071] %m<DMm 7 . *mw<Dmm<DMm nz^ 

b. ^^©^^©^JI^Pvxi^Tte. Bift&S 
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*t) , GA (t-nAt) , BA (t-nAt) 

RfgiJ t X<DW£\zVA7\zmw-?Z>®M*&M 

[0 0 6 7] SjUftSMSgBSTte. Wtil^Rm (t 
-nAt) , Gm (t-nAt) , Bm (t-nAt) 
#85*3*1X43 0. 13135$ (3 2) tc«fc D«IE^8Sc£M 

«fUtt^^i*«*ij3£sn*t. ay^m^Dm (t) tm 

%m ^Dm (t-nAt) £©M©*£;ttffl[ I Dm ( t ) 

-Dm (t-nAt) | 
io [0 0 6 8] &tw, ±fB© I Dm ( t ) —Dm ( t — n 

At) I Sr^^flDth' titftSU. |Dm (t) -Dm 
(t-nAt) |#. 
t) | >Oth* (33) 

S. 

[0 0 7 2] ftfifflttSTfc* 7 0. 

20 0£{£TbTt^<. 

[0 0 7 3] S^Htt©9§* 3 Mffl«T* 

<&SI;:oftT. &^H{gi©BJ35 3£Ji;2©BJ3-5>;*©H: 

M*3SlftffiS-&-&a:^03Erfe**»*. b^U mf#« 
3^h77^#5. St. «#tt, lflO^SHXH 

»-& K y-* - ©^ s«t>-& -5 z\ £ \Z ft % . 

[0 0 7 4] *|^Jfi<7)»J« 7 Ttt, 7 > 
[0 0 7 5] HK&liMSgB 5 tt, 5>7©JJIffl&fflP# 
"o StfflTcM^Rm, Gm, Bm#e>^ia©BJ-5$ 

i^«uE©ig££^fcsi*s. 7>^©mwffiffln#r B i^tf 

[0 0 7 6] H»iJk»ffil!«5TJ4. ST ffHffJbit 7 > 
y©^W^fflB#F^A^^ffi©7>7 p ©BJ!^$^*J6^. 
St. ^flBS03t»1^6A*Snfc«IJt«^Rm. G 
m, Bm^^^ja©?^^^^^*^., C 'TtJ, 5>'7* 

so St. 5>7 P ©B^-53tbT. ^ffl^fl$©^>7 p ©^ 
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* i o o%tbfct*(c i o o«rinittffla©^a«-aw 
tmtisTi o oiswfcAa-r-sfc. -bmrnrnmrnitk 

R' =RXRCXVC/k 
G' =GXGCXVC/k 
B' =BXBCXVC/k 
[0 0 7 8] Z\<D£o\zmM<DJ&m7lZ&tl\t, HR& 

SH2Z©»S&3R», ^>:/©Jt?S<tJf 
ffl©»«£K*rftvrfi£v>tiiiE©ae£&a£<fcS-fr.5z: 

tcio. 7>7<Dmm<Dmmmtiztt-?zmm&t£& 
[0079] mm<Dmm 8. ms t3*%g§©%K©&ffi 

8©>g H B a ^a^x^^^^-r-/D-y^[HiSI|llT*^o EI 
8 fc*V>T, m 1 tra-ff^OfeOtt-tn-^tlR-Sfc 

[0 0 8 0] Ha©JSE3fc©RraWfc£»C««fcKJS 
LTfi*tiES^lfiUfcO, *£«»*■*>&*#©»»£ 

.tor, Rmnicnffin%« i oajtw^astifcte 
fc*. *ms©»si8Ttt, c:ns©raia*sk#-r*. 

[0 0 8 1 ] *gNBft$ 1 tt, aBttflM»*«r£l*IWA t 
^ttCtB^j-T^o ^^EU 1811 F I FO (First In F 
irst Out) S!TfcO, fl-SBSIftgg 1 frbiiit) ZtltzMyt 



20 



( i = 1 
( i = 1 
( i = 1 



RAVE =SRi/N 
GAVE =EGi/N 
BAVE =£B i /N 

8tSJ^(S-^Rm, Gm, Bm^&niSDfeft. 

< fc*STic^u$ra#*»a»*fc», c© 

IBlCfi*liE**ll[L&<Tfe*ffl±HIH»4&V>. 
[0 0 8 4] C©J:5Kllifi©»S68C«tntf. tt»S9 

£F I FOSCytU 1 8KW^IE»b, IBft&#$aa 

«©¥J5fc£Jsttiu d©¥^fsna^«rJT«^a*© 

J:^«l||l*^»4>«*©»»T»m«HC^ffl5a>t*R?*T 



30 

, 2- 
, 2- 
. 2- 



40 



[0 0 8 5] ±B2* 



1 ^Dl/8TH 



50 



\t0. 9iS4. 

[0077] itattaw«H:kt. ±.mmm(DB 

ffi3iH*KUT#©&e9J»E«»RC, GC, BC 
t. ±BftMW>Ktt3 £|qfl^LTjqi3©'b9tt-lH910E 

G, B^HHET*. «IE^©i!fc^m^R' , G* , B' 
\Zj£ (3 4) ~ (3 6) ©£3 left*. 

(3 4) 
(3 5) 
(3 6) 

i§Rm, Gm, Bm£JB#cE*U *fe*<IB^$ft 

tt. **»J 1 8{~K1«£ftfcfi'Btm^©¥^ffl£3?tti 
U £©¥19fflUcS^TiSOT«t©fe£lr>£JliIET 
•5. 

[0 0 8 2] pC^'J 1 8*<ia«T€?*jH3t^©ffl»S 
3Ntf5i, «B£fa*lRm, Gm, Bmli^tlN 

mr-Dtmznz. 9ym&t& i ^ e>n^j t fcwtflre 

Rm (t) , Gm (t) , Bm (t) ^ttS^J^ft, HiK 

scSM&aessa^^g 1 stce^isftst, 1 

8te. Sll^m^-Rm (t-NAt) ~Rm (t) , Gm 
(t-NAt) ~Gm (t) , Bm (t-NAt) ~B 

m (t) #fEt6£ft£. 
[0 0 8 3] i«aiJ5llS5lt /t'J 1 8*64T 

©SOfcta^Rm (t-NAt) ~Rm ( t ) , Gm ( t 

-NAt) ~Gm (t) , Bm (t-NAt) ~Bm 
(t) £»E<^tBU ^ (3 7) ~ (3 9) fcjFSft4«fc 

OlZ, ^-ft-e'ftCDPJ^l^-Rm, Gm, Bm®?^MR 

AVE , GAVE , BAVE £»BU dft^RAVE , GAV 

E, BAVE &Jfl^Tfi*tiE£3g«5-r*. 

•N) (3 7) 

•N) (3 8) 

•N) (3 9) 

S/t^H 2-1 4«r3«Cffl.^*3«SCT©W*^ffc 

[0 0 8 6] 

WEE©®*]. *5B93tt. a±KWLfc«t 5 l'«idc$ft 

[0 0 8 7] mmm i ©ss9iK«kfttf. nawBt^RK 
ts^T. S9a»fta*£«©fflffl3tt*iftiiiu sen 

ia©»«is«fctffett**£fifcU BiS&SJa^I&lcfc^ 

a©gi*3fc±tfS£^#«<bLTt>s^a»©fi»B 

[0 0 8 8] 8»*«2©58WCJ:ntt. HSefeS©^© 

cfc^-c. ^aKwt*a*»6iu*snfcs«»ia©»a[ 
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mm&z&mz&izt wssm tt±z> & % . 
[oo8 9] m*m3<D%tmz&n\i. nasals 

«©fl£»&3S< Sttft^ <fc 5 let" * - fcj&tT**©T, 

d t *» pj«g 1 ft -S^**** * . 
to 0 9 0] W*^4®56WC«tntf, HSt&SM^© 

ttK£ofcfi*iE&SS«TS;i£)&«i*fl6£ftS3&*j&*a 
[0 0 9 1 ] «f*«5©5EW^J:ntf. Hft&SM^IS: 

[0 0 9 2] M$g6<Z>K9!CJ:*iti. naWWfc^RK 
A»3t©tt»£*fcT«tt^R«:Ktt&£.fcKJ:D. £ 

[0 0 9 3] «*«7©^Hj(rJ;n«< jSSt&S^RK 

tt. A^$nfcWS*ckO:€i1«fat*^(cffilEft^M«T 

D t> /h S W-n tf MiEM *3Efr b to v » «k 5 t fc c i «t 
0> ilja7 l d©/h$^^»trji®{cs^bTfe1iiEfii/&^ 

t ifl pjffi £ ft fc * . 

[0 0 9 4] 8f*^8©^BJ(c e fctl«> HWSS^Kfc 
*3^T, ^^^©^^fflBtWSrstffl'Jb, £©»« 

fliffli«w*^f^a»ft«fiffljt«©jR«t«[ffl«fia]-ws "o 



*0 

*{tS-&*itK«tO, «SfliftiB©»«©SIS3SftK: 
Wt*j85»Sftfe*iiE*«"Itltft-&g!l**<**. 

[0095] »*3B9©5Ewt-«tn«, nasals** 
osoeift^aiciR^cGftb. B«x8*&fc*ir»T, 

CtiCctO, «2I3t©/hSft«», *s«fc 

S d ££&tt£KJ£bT&&V>ttjEtttfKn > rs n fcj&t 
ft<ft0, g¥iSlfe©^e.-r>#S:«IAS^t35ipItltft 

[S®©ffi¥ftM?^] 

[HI] tonsil C«t5«ffiyni?i^^O^D 
yi'lHiSSElTfe-So 

[0 2] xyf&gB±K;m****MB9t«l**5«fctf* 
?Sft*g£*"r0T&-S>,, 

[0 3] ISffi©»*2£tt**^ft»©«jSHT» 
-5. 

[04] C I E 1 9 7 6 L* a* b* *mW&&&. 

[05] =^c5ct— ^;i/*fflVifc*iiKi^Fft**-r at 
[0 6] =*7C7— ^;w*fflv»fc«rw*i***-rBn? 

[0 7] *Jfi©»SB5*W*^8KB!l3t8l©«lriEH-e* 
£>. 

[08] mm<Dfcms\z&%WL¥n7ui;x.>7 5>(Dz?u 

[09] «e*©«tft^Dv?x^^©«SHBHT?»*. 
[010] Bj^f^, gf ft«f::£t?«82fSit£Sg[8i& 

1 tt«flfl£S, 5 SftttiSfflaffi. 9-11 
iKIfjIUgS, 12~14 j£HA-*;k 15 w> • 
X. 16 17 ND7-fM, 18 
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[010] 




500 600 
St SCnra) 



700 



2G020 AA08 DA02 DA04 DA05 DA13 

DA35 DA65 
2G066 AC07 BA11 BC02 BC07 BC09 

BC11 BC21 CB01 
2H088 EA14 EA15 HA06 HA24 MAO 5 
5C006 AA01 AA16 AA22 AF13 AF46 
AF51 AF53 AF63 AF81 AF83 
AF85 BB11 BB29 BF09 BF14 
BF21 EA01 ECU FA18 FA23 
FA56 



